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(57) ABSTRACT 

A memory card structure includes a memory card body 
dimensioned to house a memory and a controller, and the 
memory card body has an edge connector portion having a 
thickness that complies with a memory card specification. 
The memory card body includes a recessed portion dimen 
Sioned to receive an external plug. The memory card structure 
also includes an electrical connector that is coupleable to a 
Universal Serial Bus (USB) plug and that is electrically 
coupled to at least one of the memory and the controller. The 
electrical connector extends from the recessed portion of the 
memory card body. 
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1. 

MEMORY CARD AND HOST DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation of and claims 
priority from U.S. application Ser. No. 12/393.457, filed Feb. 
26, 2009, which application is hereby incorporated by refer 
ence in its entirety. 

FIELD OF THE DISCLOSURE 

The present disclosure is generally related to memory 
cards and host devices. 

BACKGROUND 

Non-volatile semiconductor memory devices, such as 
removable memory cards, have enabled increased portability 
of data and Software applications. Various devices, such as 
cameras, phones, personal digital assistants, and printers, 
have internal card holders to receive removable memory 
cards for data storage. Often, Such devices can also be 
coupled to an external host, Such as a personal computer, for 
data transfer between the device and the external host. Con 
ventionally, data and instructions may be transferred between 
the device and the external host according to a Universal 
Serial Bus (USB) specification or an Institute of Electrical 
and Electronic Engineers (IEEE) 1394 interface standard, 
also known as the Firewire standard. 

Data and instructions are conventionally transferred 
between the device and the removable memory card via a 
standard other than a USB or an IEEE 1394 interface stan 
dard. For example, communication between the device and 
the memory card can comply with a Personal Computer 
Memory Card International Association (PCMCIA) stan 
dard, such as a PC Card standard, or a flash memory card 
standard, such as a CompactFlash (CF), Secure Digital (SD) 
or Multimedia Card (MMC) standard. As a result, the device 
typically implements multiple protocols and provides trans 
lations between the protocols to enable communication 
between the external host and the removable memory card. 
Implementing multiple protocols and providing translations 
between the protocols may increase the cost and complexity 
of Such devices and may consume additional processing 
resources and physical space on the non-volatile memory 
device. 

SUMMARY 

Memory cards are disclosed having an edge connector 
portion that satisfies a shape and size form factor, Such as a 
thickness, of a flash memory card or PCMCIA specification 
and that also implement a USB interface via a USB connector 
or an IEEE 1394 interface Standard via an IEEE 1394 inter 
face standard connector. An electrical connector portion of a 
USB or IEEE 1394 compatible receptacle may be attached 
within the edge connector portion of the memory card struc 
ture to remain stationary with respect to the memory card 
structure. Communication may be enabled between the 
memory card and an external host via the device that houses 
the memory card without protocol translation by the device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a general diagram of a first illustrative embodi 
ment of a memory card having a USB interface, the memory 
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2 
card including a memory card structure and an electrical 
connector portion of a USB compatible receptacle that is 
attached to remain stationary within an edge connector por 
tion of the memory card structure; 

FIG. 2 is a general diagram of a second illustrative embodi 
ment of a memory card having a USB interface; 

FIG. 3 is a general diagram of a third illustrative embodi 
ment of a memory card having a USB interface; 

FIG. 4 is a general diagram of a fourth illustrative embodi 
ment of a memory card having a USB interface; 

FIG. 5 is a general diagram of a fifth illustrative embodi 
ment of a memory card having a USB interface; 

FIG. 6 is a general diagram of a first illustrative embodi 
ment of a memory card having an IEEE 1394 interface; 

FIG. 7 is a general diagram of a second illustrative embodi 
ment of a memory card having an IEEE 1394 interface; 

FIG. 8 is a general diagram of a third illustrative embodi 
ment of a memory card having an IEEE 1394 interface; 

FIG.9 is a block diagram of a first illustrative embodiment 
of a system including a card holder to receive a memory card 
having a USB interface; 

FIG. 10 is a block diagram of a second illustrative embodi 
ment of a system including a cardholder to receive a memory 
card having a USB interface; 

FIG. 11 is a block diagram of a third illustrative embodi 
ment of a system including a cardholder to receive a memory 
card having a USB interface; 

FIG. 12 is a block diagram of a fourth illustrative embodi 
ment of a system including a cardholder to receive a memory 
card having a USB interface; 

FIG. 13 is a general diagram of a first illustrative embodi 
ment of a memory cardholder dimensioned to hold a memory 
card having a USB or IEEE 1394 interface; 

FIG. 14 is a general diagram of a second illustrative 
embodiment of a memory cardholder dimensioned to hold a 
memory card having a USB or IEEE 1394 interface; 

FIG. 15 is a flow diagram of a particular embodiment of a 
method of making a memory card having a USB interface; 

FIG. 16 is a flow diagram of a particular embodiment of a 
method of selecting a host to communicate with a memory 
card having a USB interface; and 

FIG.17 is a block diagram of an illustrative system that can 
be used to enable access to a memory card via a USB inter 
face. 

DETAILED DESCRIPTION 

Referring to FIG. 1, a first illustrative embodiment 100 of 
a storage device. Such as a memory card 101, is shown having 
a USB interface 104 and an electrical connector portion 120 
of a USB compatible receptacle 132. In this embodiment, the 
USB compatible receptacle 132 is attached within an edge 
connector portion 130 of a memory card structure 102 to 
remain stationary with respect to the memory card structure 
102. The memory card 101 is depicted in a top cross-sectional 
view 140 and a partial cutaway perspective view 142. The 
memory card 101 includes a memory card structure 102 that 
encloses a USB interface 104 and that may at least partially 
enclose a memory 108 and controller circuitry 106 coupled to 
the USB interface 104. By incorporating the USB interface 
104 within the memory card 101, data may be accessed at the 
memory 108 using USB protocol commands and standard 
USB interconnection equipment, such as USB cables. The 
memory card 101 may be used with existing hardware that is 
configured to hold conventional memory cards according to 
various memory card specifications, such as PCMCIA or 
flash memory card specifications such as CompactFlash 
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(CF), Secure Digital (SD), microSD, other memory card 
specifications, or any combination thereof. 
As illustrated, the USB interface 104 includes the electrical 

connector portion 120 of the USB compatible receptacle 132. 
The electrical connector portion 120 may include a first set of 
contacts 122 and a second set of contacts 126 in accordance 
with USB 3.0 or a single set of contacts 126 in accordance 
with USB 2.0. The first set of contacts 122 and the second set 
of contacts 126 may each include multiple electrically con 
ductive portions, such as a representative contact 124. The 
electrical connector portion 120 of the USB compatible 
receptacle 132 may be configured to Substantially match a 
USB specification shape and size form factor for the connec 
tor. For example, the electrical connector portion 120 and a 
metal shield 134 that at least partially surrounds the electrical 
connector portion 120 may substantially comply with the 
electrical connector portion of a USB micro-B specification. 
The memory card structure 102 and the USB compatible 

receptacle 132 have outer dimensions not exceeding a bound 
ing box 110 formed of a width dimension 112, a length 
dimension 116, and a thickness dimension 114 of an edge 
connectorportion 130. These dimensions are compatible with 
a flash memory card specification, Such as a CompactFlash 
specification, a Secure Digital (SD) specification, a miniSD 
specification, a microSD specification or a Multimedia Card 
(MMC) specification, or a PCMCIA specification. As illus 
trated, the thickness dimension 114 is smaller than the width 
dimension 112 and is also Smaller than the length dimension 
116. 
The electrical connector portion 120 is attached within the 

edge connector portion 130 to remain stationary with respect 
to the memory card structure 102. The electrical connector 
portion 120 may be immovable with respect to the memory 
card structure 102. For example, the electrical connector por 
tion 120 may be mounted or attached to the edge connector 
portion 130 of the memory card structure 102 or to a substrate 
(not shown). Such as a printed circuit board, that is attached to 
the memory card structure 102. The electrical connector por 
tion 120 may be attached via adhesive, mechanical fasteners, 
or other fastening techniques. For example, the electrical 
connector portion 120 may be integrated into the memory 
structure 102 via a molding process that forms the memory 
structure 102. As a result of the electrical connector portion 
120 being mounted and remaining immobile with respect to 
the memory card structure 102 during operation, the memory 
card 101 may be more durable and less expensive to produce 
as compared to a storage device having a sliding or other 
user-movable connection component. 

In a particular embodiment, the memory card structure 102 
of the memory card 101 may substantially conform to physi 
cal dimensional specifications of one or more particular 
memory card types. For example, the memory card structure 
102 may substantially conform to a shape and size form factor 
ofa memory card specification. In another embodiment, how 
ever, only the edge connector portion 130 of the memory card 
structure 102 complies with a shape and size form factor of 
the memory card specification. For example, the edge con 
nector portion 130 may be dimensioned to be inserted into 
existing memory card holders that have been modified to 
include USB connectors. 

Referring to FIG. 2, a particular embodiment of a memory 
card 201 having a USB interface is depicted and generally 
designated 200. The memory card 201 is depicted in a top 
view 202, a left edge view 204, a right edge view 206, and a 
front edge view 208. The memory card 201 includes a USB 
compliant connector, such as a USB connector 230, that is 
partially or fully recessed within an edge connector portion 
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4 
224 of the memory card 201. As illustrated, the USB connec 
tor 230 is a USB receptacle, such as a USB 3.0 micro-B 
receptacle, that is at least partially disposed within the 
memory card structure and that is attached within the edge 
connectorportion 224 to remain stationary with respect to the 
memory card 201. 
The USB connector 230 has left and right insertion guides 

232. In addition, the USB connector 230 may also include a 
top insertion guide 234 and a bottom insertion guide 236. The 
insertion guides 232-236 may assist connection of a USB 
plug into the USB connector 230. At least one insertion guide 
232-236 protrudes beyond or outside of an edge of the edge 
connector portion 224. In the illustrated embodiment, the 
entire USB connector 230 other than the insertion guides 
232-236, such as an entire electrical connector portion 220, is 
recessed within the edge connector portion 224 and internal 
to the memory card structure that houses the USB compliant 
connector 230. 
The USB connector 230 includes the electrical connector 

portion 220 and a conducting shield portion 222. For 
example, the conducting shield portion 222 may be a metal 
shield that substantially surrounds the electrical connector 
portion 220 for electromagnetic shielding. Although one or 
more insertion guides 232-236 may protrude beyond the edge 
connector portion 224, in a particular embodiment the entire 
electrical connector portion 220 is internal to the memory 
card 201 and does not extend outside of the edge connector 
portion 224. 
As illustrated, the edge connector portion 224 of the 

memory card 201 has a top-to-bottom thickness 226. In a 
particular embodiment, the thickness 226 is less than or equal 
to approximately 3.3 millimeters. For example, the memory 
card 201 may have a shape and size form factor that complies 
with a CompactFlash Type 1 storage card specification that 
indicates that the thickness 222 is less than 3.4 millimeters, 
Such as a nominal thickness of 3.3 millimeters and a tolerance 
of 0.05 millimeters. 

Referring to FIG. 3, a third particular embodiment of a 
memory card 301 having a USB interface is depicted and 
generally designated 300. The memory card 301 is illustrated 
in cross-section to reveal internal details of the memory card 
301. In a particular embodiment, the memory card 301 may 
have a shape and size form factor that Substantially complies 
to a memory card specification such as the CompactFlash 
Type I specification. 
The memory card 301 includes a USB receptacle 302 that 

has a shield portion 304. The shield portion 304 has a metal 
thickness 306. The USB receptacle 302 is coupled to a printed 
circuit board (PCB) 310. Electrical traces (not shown) may 
electrically couple contacts of an electrical connector portion 
(not shown) of the USB receptacle 302 to a memory 314 via 
a controller 312. The memory 314 and the controller 312 may 
be electrically and physically coupled to the PCB 310. The 
electrical connector portion of the USB receptacle 302 is 
recessed within a region of an edge connector portion of the 
memory card 301. The electrical connector portion of the 
USB receptacle 302 may be attached to the PCB310 and may 
remain stationary with respect to the PCB 310 during normal 
operation. 
A top and bottom surface of the memory card 301 are 

formed by a memory card structure that encloses the PCB310 
and the USB receptacle 302, such as a shelltop 316 and a shell 
bottom 318. At least one of the shell top 316 or the shell 
bottom 318 has a shell wall thickness 320. The shell wall 
thickness 320, the metal thickness 306, or both, may be modi 
fied so that an overall thickness 322 of the memory card 
structure, at least in the proximity to the USB receptacle 302, 
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complies with a shape and size form factor of a memory card 
specification. For example, in an embodiment where the USB 
receptacle 302 is a USB micro-B receptacle without top and 
bottom insertion guides, the USB micro-B receptacle having 
a specified metal thickness 306 of 0.15 millimeters (mm) 
could fit in a shape and size form factor of a CompactFlash 
Type I memory card specification if the overall thickness 322 
is greater than a 2.1 mm height specified in the memory card 
specification, but still within an allowed variance at 2.15 mm. 
In an alternative embodiment, the metal thickness 306 of the 
receptacle could be reduced to 0.125 mm to meet the 2.1 mm 
specified card height. 

In a particular embodiment, the USB receptacle 302 has a 
shape and size form factor that complies with a USB 2.0 or 
USB 3.0 micro-B specification. However, a top and bottom 
insertion guide of the USB receptacle 302 in compliance with 
a USB micro-B specification may extendabove and below the 
USB receptacle 302 to a distance that causes the shell top 316 
and shell bottom 318 to be undesirably thin when the overall 
thickness 322 complies with a memory card specification. 
Therefore, a top and bottom insertion guide of the USB recep 
tacle 302 may not be formed by the metal shield 304 and may 
instead be formed by the memory card structure, such as by 
the shell top 316 and the shell bottom 318. To illustrate, a top 
insertion guide 330 is formed from an elongated tapered 
portion 332 of the memory card structure. The elongated 
tapered portion 332 has a first thickness 334 at the edge of the 
memory card structure formed of the shell top 316, and a 
second thickness 336 at the USB receptacle 302. The first 
thickness 334 at the edge is less than the second thickness 336 
at the USB receptacle 302, providing an effective insertion 
guide that is substantially equivalent to the top insertion guide 
indicated by the USB micro-B receptacle physical specifica 
tion. Similarly, the shell bottom 318 may have an elongated 
portion that may form a bottom insertion guide. 

Referring to FIG. 4, a fourth particular embodiment of a 
memory card 401 having a USB interface is depicted and 
generally designated 400. The memory card 401 is illustrated 
in a top view 402 and a cross sectional side view 404. The 
memory card 401, as illustrated in the cross sectional side 
view 404, may be formed of a bottom substrate 408 onto 
which one or more components, such as a memory, a control 
ler, or any combination thereof, may be mounted and electri 
cally coupled to an electrical connector portion 420 of a USB 
receptacle. The electrical connector portion 420 may be sub 
stantially similar to the electrical connector portion 122 of 
FIG. 1 or the electrical connector portion 220 of FIG. 2. The 
substrate 408 may be covered with a top material 410 to form 
a memory card structure that does not have a Substantially 
hollow interior, as opposed to the memory card 301 depicted 
in FIG. 3. 
As illustrated, the memory card structure has a thickness 

412 that may substantially comply with one or more memory 
card specifications. For example, the thickness 412 may be 
less than 1.5 millimeters, such as for example, 1.4 millime 
ters, to comply with a shape and size form factor of a miniSD 
flash memory card specification. As another example, the 
thickness 412 of the memory card structure may be less than 
approximately 1.1 millimeters, such as for example, 1.0 mil 
limeters, to Substantially comply with a shape and size form 
factor of a microSD flash memory card specification. 

Because the thickness 412 of the memory card structure 
may be smaller than a thickness of a metal or conductive 
shield of a USB receptacle, such as the shield 304 depicted in 
FIG. 3, the memory card 401 may optionally include the 
electrical connector portion 420 of the USB receptacle but not 
include the metal shield portion of the USB receptacle. As 
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6 
illustrated, the electrical connector portion 420 may substan 
tially correspond to the electrical connector portion of a USB 
3.0 micro-B receptacle. For example, the electrical connector 
portion 420 has multiple electrical contacts, such as a repre 
sentative contact 422. When coupled to a mating USB plug, 
each contact 422 enables data transfer or signaling between 
the memory card 401 and a device coupled to the mating USB 
plug (not shown). 

Referring to FIG. 5, a fifth embodiment of a memory card 
501 having a USB interface is depicted and generally desig 
nated 500. The memory card 501 is shown in a top view 502, 
a side view 504, and a front view 506. As illustrated, the 
memory card 501 has a form factor that substantially con 
forms to a Personal Computer Memory Card International 
Association (PCMCIA) specification, such as a PC Card 
specification. However, as illustrated in the front view 506, 
the memory card 501 does not have a PCMCIA electrical 
interface. Instead, the memory card 501 has a USB connector, 
such as the USB receptacle 508. The USB receptacle 508 has 
an electrical connector portion 520 and a metal shield portion 
522. As illustrated, an edge connector portion of the memory 
card structure at the USB receptacle 508 may be dimensioned 
to have a size and shape form factor, including a thickness 
510, that complies with a PCMCIA specification. 

Although the memory cards depicted in FIGS. 1-5 are 
illustrated as including USB connectors, in other embodi 
ments one or more of the memory cards may instead, or 
additionally, include receptacles that Substantially comply 
with an IEEE 1394 interface standard. For example, one or 
more of the memory cards depicted in FIGS. 1-5 may include 
a four-circuit Firewire-type connector in place of the USB 
connector. As another example, one or more of the memory 
cards depicted in FIGS. 1-5 may include an electrical con 
nector portion of a six-circuit Firewire-type connector, Such 
as depicted in FIGS. 6-9. 

Referring to FIG. 6, a first embodiment of a memory card 
having an IEEE 1394 interface is depicted and generally 
designated 600. The memory card 601 includes an IEEE 1394 
receptacle or socket 602, such as a six-circuit Firewire-type 
socket, that is attached to a memory card structure 604. 
The IEEE 1394 socket 602 includes an electrical connector 

portion 640 that includes an insertion wafer 612 and multiple 
signal contacts, such as a representative signal contact 610. A 
metal shell 606 at least partially surrounds the electrical con 
nector portion 640 to provide electromagnetic shielding and 
has an opening to enable access for connection with an IEEE 
1394 plug (not shown). A detent 608 is positioned and spring 
biased to assist in maintaining an attachment to an IEEE 1394 
plug that may be connected to the IEEE 1394 socket 602. An 
edge connector portion of the memory card 601 may have a 
thickness 614 of approximately 6.7 millimeters and may 
comply with a thickness or a shape and size form factor of a 
flash memory card specification or a PCMCIA specification. 
The electrical connector portion 640 is attached to a printed 

circuit board (PCB) 616. As illustrated, the electrical connec 
torportion 640 may be formed to include at least a portion of 
an edge of the PCB 616 so that the insertion wafer 612 and the 
PCB 616 are integrated on a single piece of material. In other 
embodiments, the electrical connector portion 640 may be 
attached to the PCB 616 to remain stationary with respect to 
the PCB 616. A controller 618 that is coupled to the electrical 
connector portion 640 is coupled to the PCB 616. A memory 
620 is coupled to the controller 618 and to the PCB 616. 
The memory card structure 604 is illustrated as a shell top 

and a shell bottom. The memory card structure 604 can be 
attached to the IEEE 1394 socket 602 via connection to the 
metal shell 606, connection to a socket insulator 614, or both. 
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The memory card structure 604 may also be attached to the 
PCB 616 via a mount 622. For example, the mount 622 may 
be a structural element that supports and connects the PCB 
616 to the memory card structure 604 to hold the PCB 616 
stationary with respect to the memory card structure 604. As 
a result of mechanical connections between the metal shell 
606, the insertion wafer 612, the socket insulator 614, the 
PCB 616, the mount 622, and the memory card structure 604, 
the electrical connector portion 640 of the IEEE 1394 socket 
602 may remain stationary and substantially or fully immo 
bile with respect to the memory card structure 604. 

Referring to FIG. 7, a second embodiment of a memory 
card having an IEEE 1394 interface is depicted and generally 
designated 700. The memory card 701 includes an IEEE 1394 
socket 702, such as a six-circuit socket that is substantially 
compliant with an IEEE 1394 interface standard, with a 
reduced height compared to the IEEE 1394 socket 602 of 
FIG. 6. 
The IEEE 1394 Socket 702 includes an electrical connector 

portion 740 that may be substantially similar to the electrical 
connector portion 640 of FIG. 6. The electrical connector 
portion 740 includes an insertion wafer 712 and multiple 
signal contacts, such as a representative signal contact 710. 
The IEEE 1394 socket 702 has a detent 708 and a top portion 
of a metal shield 756. The IEEE 1394 Socket 702 does not 
include a bottom portion of the metal shield 756, resulting in 
a reduced thickness compared to the IEEE 1394 socket 602 of 
FIG. 6. For example, an edge connector portion of the 
memory card 701 may have a thickness 714 of approximately 
4.2 millimeters and may comply with a thickness or a shape 
and size form factor of a flash memory card specification or a 
PCMCIA specification. 
The electrical connector portion 740 is attached to a 

memory card structure that includes a substrate 754 and a top 
material 756 to remain stationary with respect to the memory 
card structure. In a particular embodiment, the insertion 
wafer 712 may be formed as part of the substrate 754. In 
another embodiment, the insertion wafer 712 may be attached 
to the substrate 754 to remain immobile with respect to the 
substrate 754. A controller 718 and a memory 720 may be 
coupled to the substrate 754 and to the electrical connector 
portion 740. 

The memory card 701 is illustrated in a second embodi 
ment 750 coupled to a plug 770, such as an IEEE 1394 plug. 
As illustrated, the plug 770 is configured to surround the 
insertion wafer 712 beneath the metal shield 756 when con 
nected. The plug 770 establishes an electrical connection with 
the memory card 701 via the signal contact 710. 

Referring to FIG. 8, a third embodiment of a memory card 
having an IEEE 1394 interface is depicted and generally 
designated 800. The memory card 801 is illustrated in a front 
view 802 and a top view 804. The memory card 801 includes 
an electrical connector portion 868 of an IEEE 1394 socket, 
Such as an electrical connector portion of a six-circuit socket 
that is substantially compliant with an IEEE 1394 interface 
standard. In an illustrative embodiment, the electrical con 
nector portion 868 may be substantially similar to the elec 
trical connector portion 640 of FIG. 6 or the electrical con 
nector portion 740 of FIG. 7. 
The memory card 801 does not include a metal shell, such 

as the metal shell 606 of FIG. 6 or the metal shell 756 of FIG. 
7. A phantom outline 870 illustrates a size and position of the 
metal shell 606 of FIG. 6 relative to the size and position of the 
electrical connector portion 868. By not including a metal 
shell portion, an edge connector portion of the memory card 
801 may have a smaller thickness than an edge connector 
portion of the memory card 601 of FIG. 6 and the memory 
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8 
card 701 of FIG. 7. For example, an edge connector portion of 
the memory card 801 may have a thickness 814 of approxi 
mately 1.6 millimeters and may comply with a thickness or a 
shape and size form factor of a flash memory card specifica 
tion, such as a CompactFlashType I specification, or a PCM 
CIA specification. 

Referring to FIG. 9, a particular embodiment of a system 
including a card holder to receive a memory card having a 
USB interface is depicted and generally designated 900. The 
system 900 includes a device 902 coupled to a memory card 
914 having a USB connector 912. The device 902 is also 
coupled to an external host device 922. In a particular 
embodiment, the memory card 914 is the card 101 of FIG. 1, 
the memory card 201 of FIG. 2, the memory card 301 of FIG. 
3, the memory card 401 of FIG. 4, or the memory card 501 of 
FIG.S. 

In a particular embodiment, the device 902 includes a 
housing 903 that encloses a device controller 904. The device 
controller 904 is coupled to a device memory 906 and is also 
coupled to access one or more device functions 908. The 
device controller 904 is also coupled to a first USB connector 
910 that may be secured within the housing 903, such as a 
USB plug or a USB receptacle. In a particular embodiment, 
the first USB connector 910 is compliant with a USB micro-B 
physical specification, such as a USB 3.0 or USB 2.0 micro-B 
plug. 
The housing 903 at least partially encloses a card holder 

916. The housing 903 has an opening 950 that is dimensioned 
to enable insertion of the memory card 914 into the card 
holder 916. The card holder 916 may be dimensioned to 
receive and to hold a card having a shape and size form factor 
complying with a memory card specification, such as the 
memory card 914 having the USB connector 912. In addition, 
the first USB connector 910 may be configured to electrically 
connect or couple to the USB connector 912 of the memory 
card 914 when the memory card 914 is inserted within the 
card holder 916. The device 902 also includes a third USB 
connector 918 that is electrically coupled to the device con 
troller 904 and further electrically coupled to the first USB 
connector 910. In a particular embodiment, the third USB 
connector 918 is configured to couple to a USB connector 920 
coupled to the external host device 922 to enable communi 
cation with the external host device 922. For example, the 
device 902 may include a digital camera and the external host 
device 922 may be a personal computer or laptop computer 
that can download image files from the device 902. As other 
examples, the device 902 may be a cellular phone or mobile 
phone, a game console, a media recorder or player, a personal 
digital assistant (PDA), a printer, or any other device that may 
receive and interact with a memory card and that may be 
coupled to an external host device. 

In a particular embodiment, the device controller 904 
includes a host enable/disable module 930 and the device 
controller 904 also includes a USB host interface 932. When 
the device controller 904 detects that the third USB connector 
918 is not coupled to the external host device 922 (e.g. the 
USB connector 920 is not coupled to the third USB connector 
918), the device controller 904 may enable operation of the 
USB host interface 932. The USB host interface 932 may be 
configured to act as a host to the memory card 914 via the first 
USB connector 910 coupled to the USB connector 912 of the 
memory card 914. 
The host enable/disable module 930 is configured to detect 

when power is received on a power line 952. Detecting power 
on the power line 952 indicates that a host device, such as the 
external host device 922, is coupled to the third USB connec 
tor 918. When the device controller 904 recognizes that 
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power is being supplied on the power line 952, the host 
enable/disable module 93.0 may disable operation of the USB 
host interface 932 from operating as a USB host to the 
memory card 914, and the first USB connector 910 may 
receive signaling from the third USB connector 918 that is 
coupled to the external host 922 via the USB connector 920. 

Thus, data and other functions that may be associated with 
the memory card 914 may be accessible to the external host 
device 922 by coupling the first USB connector 910 to the 
third USB connector 918 and disabling the USB host inter 
face 932. When the external host device 922 is determined to 
be uncoupled to the third USB connector 918, the device 
controller 904 may be configured to enable the USB host 
interface 932 so that the device controller 904 may commu 
nicate with the memory card 914 via a USB command and 
data transfer protocol. 

Referring to FIG. 10, a second particular embodiment of a 
system to receive and interact with a memory card having a 
USB interface is depicted and generally designated 1000. The 
system 1000 includes a device 1002 that is coupled to an 
external host device 1022 and the device 1002 is configured to 
receive a memory card 1014 having a USB connector 1012. In 
a particular embodiment, the memory card 1014 is the card 
101 of FIG. 1, the memory card 201 of FIG. 2, the memory 
card 301 of FIG. 3, the memory card 401 of FIG. 4, or the 
memory card 501 of FIG. 5. 

In a particular embodiment, the device 1002 includes a 
housing 1003 that encloses a device controller 1004. A device 
memory 1006 and device functions 1008 are accessible to the 
device controller 1004. The device 1002 also includes a first 
USB connector 1010 that may be secured within the housing 
903, such as a USB plug or a USB receptacle that is coupled 
to the device controller 1004. In a particular embodiment, the 
first USB connector 1010 may be compliant with a USB 
micro-B physical specification, such as a USB 2.0 micro-B 
plug or a USB 3.0 micro-B plug. The first USB connector 
1010 and the device controller 1004 are also coupled to a USB 
hub 1024. 
The housing 1003 at least partially encloses a card holder 

1016. The housing 1003 has an opening 1050 that is dimen 
sioned to enable insertion of the memory card 1014 into the 
cardholder 1016. The cardholder 1016 may be dimensioned 
to receive and to hold a card having a shape and size form 
factor complying with a memory card specification, such as 
the memory card 1014 with the USB connector 1012. The 
first USB connector 1010 may be configured to electrically 
connect or couple to the USB connector 1012 of the memory 
card 1014 when the memory card 1014 is inserted within the 
cardholder 1016. 

In a particular embodiment, the device controller 1004 
includes a USB interface 1034 that is capable of functioning 
as a USB device interface in response to determining that the 
external host device 1022 is coupled to the USB hub 1024. 
The USB interface 1034 is also capable of functioning as a 
host interface to the memory card 1012 via the first USB 
connector 1010 in response to determining that the external 
host device 1022 is not coupled to the USB hub 1024. In a 
particular embodiment, the USB interface 1034 is a USB 
On-The-Go (OTG) interface. 
As a result, when the external host device 1022 is not 

coupled to the USB hub 1024, the USB interface 1034 func 
tions as a host to the memory card 1014 that is held at the card 
holder 1016. However, when the external host device 1022 is 
coupled to the USB hub 1024 via a USB connector 1020, the 
USB interface 1034 is reconfigured to act as a USB device 
interface, such that the external host device 1022 may interact 
with the device controller 1004 as a USB device and may 
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10 
further interact with the memory card 1014 as a second USB 
device via the first and second USB connectors 1010 and 
1012, respectively. 

Referring to FIG. 11, a third particular embodiment of a 
system to receive and interact with a memory card with a USB 
interface is depicted and generally designated 1100. The sys 
tem 1100 includes a device 1102 coupled to an external host 
device 1122. The device 1102 includes a card holder 1116 
that is configured and dimensioned to receive a memory card 
1114 having a USB connector 1112. In a particular embodi 
ment, the memory card 1114 is the card 101 of FIG. 1, the 
memory card 201 of FIG. 2, the memory card 301 of FIG. 3, 
the memory card 401 of FIG. 4, or the memory card 501 of 
FIG.S. 
The device 1102 includes a housing 1103 that encloses a 

device controller 1104. A device memory 1106 and one or 
more device functions 1108 are accessible to the device con 
troller 1104. The device controller 1104 is also coupled to a 
first USB connector 1110. For example, the first USB con 
nector 1110 may be a USB 3.0 micro-B plug. 
The housing 1103 also at least partially encloses the card 

holder 1116. The housing 1103 has an opening 1150 that is 
dimensioned to enable insertion of the memory card 1114 
into the card holder 1116. The card holder 1116 may be 
dimensioned to receive and to hold a card having a shape and 
size form factor complying with a memory card specification, 
such as the memory card 1114 having the USB connector 
1112. 
The first USB connector 1110 may be configured to couple 

to a second USB connector, such as the USB connector 1112 
of the memory card 1114 when the memory card 1114 is 
inserted within the card holder 1116. The device 1102 also 
includes a third USB connector 1118 that is coupled to the 
device controller 1104 and that is configured to be connected 
to the external host device 1122 via a USB connector 1120. 

In a particular embodiment, the device controller 1104 
includes a USB device interface 1136 that is coupled to the 
third USB connector 1118. The USB device interface 1136 
enables the external host device 1122 to interact with the 
device 1102, and in particular, to access the device memory 
1106 and the device functions 1108. The device controller 
1104 also includes a USB host interface 1132 that is coupled 
to function as a host to the memory card 1114 when the 
memory card 1114 is inserted into the cardholder 1116 such 
that the first USB connector 1110 is coupled to the USB 
connector 1112 of the memory card 1114. 
The device controller 1104 is configured to mediate access 

of the external host device 1122 to the memory card 1114 via 
the USB host interface 1132. In a particular embodiment, the 
device controller 1104 is configured to receive USB instruc 
tions and formatted data provided by the external host device 
1122 and received via the USB device interface 1136. The 
USB instructions may include instructions to access memory 
or other functions at the memory card 1114. The USB instruc 
tions may be routed to the first USB connector 1110 via the 
USB host interface 1132. For example, the device controller 
1104 may be configured to pass USB signaling 1138 from the 
device interface 1136 to the USB host interface 1132, from 
which the USB host interface 1132 may provide the USB 
signaling 1138 to the memory card 1114. Thus, the device 
controller 1104 may act as a pass-through mechanism to 
enable the external host device 1122 to access a memory 
within the memory card 1114, without translation of USB 
protocol instructions from the external host device 1122 to 
another protocol format. 

In a particular embodiment, the device controller 1104 
presents the memory card 1114 to the external host device 



US 8,414,333 B2 
11 

1122 by implementing a device interface for the memory card 
1114. In another embodiment, the device controller 1104 may 
be configured to enable communication of the external host 
device 1122 to the memory card 1114 without implementing 
a separate device interface for the memory card 1114. Instead, 
the device controller 1104 may perform a memory mapping 
operation to map instructions from the external host device 
1122 to the USB host interface 1132 to be directed to the 
memory card 1114. 

Referring to FIG. 12, a fourth illustrative embodiment of a 
system to receive and to interact with a memory card having 
a USB connector is depicted and generally designated 1200. 
The system 1200 includes a device 1202 coupled to an exter 
nal host device 1222 and configured to be connected to a 
memory card 1214 having a USB connector 1212. In a par 
ticular embodiment, the memory card 1214 is the card 101 of 
FIG. 1, the memory card 201 of FIG. 2, the memory card 301 
of FIG.3, the memory card 401 of FIG.4, or the memory card 
SO1 of FIG.S. 
The device 1202 includes a housing 1203 enclosing a 

device controller 1204 having one or more USB interfaces. 
The device 1202 also includes a card holder 1216 that is 
dimensioned to receive the memory card 1214. A USB con 
nector, such as a USB plug 1210, is coupled to the device 
controller 1204 via a flexible cable 1240. The cable 1240 has 
sufficient length to enable the USB plug 1210 to exit through 
an opening 1250 in the housing 1203. The USB plug 1210 
may be extended outside the cardholder 1216 via the opening 
1250 for a user to manually attach the USB plug 1210 to the 
USB connector 1212 of the memory card 1214. After attach 
ing the USB plug 1210 to the memory card 1214, the memory 
card 1214 may be inserted into the card holder 1216 for 
operation with the device 1202. 
The device 1202 also includes a USB connector 1218 that 

is configured to couple to the external host device 1222 via a 
USB connector 1220. In a particular embodiment, the device 
controller 1204 enables the external host device 1222 to inter 
act with the memory card 1214, and when the external host 
device 1222 is not coupled to the USB connector 1218, the 
device controller 1204 can access the card 1214 via a USB 
host interface. To illustrate, the device controller 1204 may be 
the device controller904 of FIG.9, the device controller 1004 
of FIG. 10, or the device controller 1104 of FIG. 11, as 
illustrative, non-limiting examples. 

Although the devices of FIGS. 9-12 are illustrated and 
described as having USB connectors, in other embodiments 
one or more of the devices of FIGS. 9-12 may instead use 
connectors compatible with the IEEE 1394 interface proto 
col. For example, in a particular embodiment, a device. Such 
as the device 902 of FIG. 9, may include a first connector, 
such as the first connector 910, that is compatible with an 
IEEE 1394 interface standard and a card holder, such as the 
cardholder 916 associated with the first connector. The con 
troller 904 is coupled to the first connector, and the housing 
903 encloses the controller and at least partially encloses the 
card holder. The housing 903 has an opening 950 that is 
dimensioned to enable insertion of a memory card into the 
card holder 916. The first connector may be configured to 
connect to a second connector of the memory card when the 
memory card is inserted into the card holder, where the sec 
ond connector is compatible with the IEEE 1394 interface 
standard. As illustrative, non-limiting examples, the memory 
card may be the memory card 601 of FIG. 6, the memory card 
701 of FIG. 7, or the memory card 801 of FIG.8. For example, 
the cardholder may include hardware adapted to receive and 
hold a card having a form factor that is compliant with a flash 
memory card specification, the card further having an elec 
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trical connectorportion of a receptacle that is compatible with 
the IEEE 1394 interface standard within an edge connector 
portion of the card. As another example, the card holder may 
include hardware adapted to receive and hold a card having a 
form factor that is compliant with a Personal Computer 
Memory Card International Association (PCMCIA) specifi 
cation, where the card includes an electrical connector por 
tion of a receptacle that is compatible with the IEEE 1394 
interface standard within an edge connector portion of the 
card. 

Referring to FIG. 13, an illustration 1300 including an 
embodiment of a memory cardholder that is dimensioned to 
receive and hold a memory card having a USB or IEEE 1394 
interface is depicted. A memory card hardware apparatus 
1302 is illustrated in a top view 1304, a side view 1306, and a 
front view 1308. The memory card hardware apparatus 1302 
includes a memory card holder formed of a right card edge 
guide 1312 and a left card edge guide 1314. The card edge 
guides 1312 and 1314 are positioned and dimensioned to 
receive an inserted memory card to connect to a PCMCIA 
connector 1316. 
A USB or IEEE 1394 memory card hardware apparatus 

1352 in accordance with an embodiment of the present dis 
closure is illustrated in a top view 1354, a side view 1356, and 
a front view 1358. The USB or IEEE 1394 memory card 
apparatus 1352 includes the memory card holder formed of 
the right card edge guide 1312 and the left card edge guide 
1314 of the memory card apparatus 1302. The card edge 
guides 1312 and 1314 are positioned and dimensioned to 
receive an inserted memory card to connect to a connector 
1366. The connector 1366 is positioned relative to the card 
holder to be coupled to a memory card when the memory card 
is within the memory cardholder. In a particular embodiment, 
the connector 1366 may be a USB connector, such as a USB 
2.0 micro-B plug or a USB 3.0 micro-B plug. In another 
embodiment, the connector 1366 may be an IEEE 1394 con 
nector (not shown). 

In a particular embodiment, the memory card holder 
includes hardware such as the card edge guides 1312 and 
1314 adapted to hold a card having a form factor that is 
compliant with a flash memory card specification, in one 
embodiment, or a PCMCIA specification, in another embodi 
ment, and also having an electrical connector portion of a 
USB compatible receptacle within an edge of the card. For 
example, the memory card hardware apparatus 1352 includ 
ing the memory card holder formed of the right card edge 
guide 1312 and the left card edge guide 1314 may be adapted 
to hold any of the memory cards depicted in FIGS. 1-5. In a 
particular embodiment, the memory card holder of the 
memory card hardware apparatus 1352 may be the card 
holder 916 of FIG.9, the cardholder 1016 of FIG. 10, the card 
holder 1116 of FIG. 11, or the card holder 1216 of FIG. 12. 

Referring to FIG. 14, an illustration 1400 including an 
embodiment of a memory cardholder dimensioned to receive 
and hold a memory cardhaving a USB or IEEE 1394 interface 
is depicted. A memory card hardware apparatus 1402 is illus 
trated in a top view 1404, a side view 1406, and a front view 
1408. The memory card hardware apparatus 1402 includes a 
memory cardholder 1412 that is positioned and dimensioned 
to receive an inserted memory card to connect to a PCMCIA 
connector 1416 that is integrated within the memory card 
holder 1412. 
A USB or IEEE 1394 memory card hardware apparatus 

1452 in accordance with an embodiment of the present dis 
closure is illustrated in a top view 1454, a side view 1456, and 
a front view 1458. The USB or IEEE 1394 memory card 
hardware apparatus 1452 includes the memory card holder 
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1412 of the memory card hardware apparatus 1402; however, 
rather than having the integrated PCMCIA connector 1416, 
the memory card holder 1412 has an integrated connector 
1466. The connector 1466 is positioned relative to the card 
holder 1412 to be coupled to a memory card when the 
memory card is within the memory cardholder. In a particular 
embodiment, the integrated connector 1466 is a USB connec 
tor, such as a USB 2.0 micro-B plug or a USB 3.0 micro-B 
plug. In another embodiment, the integrated connector 1466 
is an IEEE 1394 connector (not shown). 

In a particular embodiment, the memory cardholder 1412 
includes hardware such as card edge guides adapted to hold a 
card having a form factor that is compliant with a flash 
memory card specification, in one embodiment, or a PCM 
CIA specification, in another embodiment, and also having an 
electrical connector portion of a USB compatible receptacle 
recessed within an edge portion of the card. For example, the 
memory card hardware apparatus 1452 including the memory 
cardholder 1412 with the integrated connector 1466 may be 
adapted to hold any of the memory cards depicted in FIGS. 
1-5. In a particular embodiment, the memory card holder 
1412 may be the card holder 916 of FIG. 9, the card holder 
1016 of FIG. 10, the card holder 1116 of FIG. 11, or the card 
holder 1216 of FIG. 12. 

Referring to FIG. 15, a flow diagram of a particular 
embodiment of a method of making a memory card having a 
USB interface is depicted and generally designated 1500. The 
method 1500 may include attaching a memory to a substrate, 
at 1502. For example, the substrate may include a printed 
circuitboard (PCB), such as the PCB310 of FIG.3. In another 
embodiment, the substrate may be the substrate 408 of FIG. 4. 
A controller may be attached to the substrate, at 1504. The 

controller may be configured to control a memory. For 
example, the controller may be the controller circuitry 106 of 
FIG. 1. As another example, the controller may be the con 
troller 312 of FIG. 3. 
A Universal Serial Bus (USB) receptacle may be attached 

to the substrate to be coupled to the controller, at 1506. For 
example, the USB receptacle may comply with a USB 
micro-B specification, such as a USB 2.0 micro-B specifica 
tion or a USB 3.0 micro-B specification. As another example, 
the USB receptacle may substantially comply with a USB 
micro-B specification other than at least one insertion guide. 
As another example, the USB receptacle may have an elec 
trical connector portion that complies with a USB Micro-B 
specification but may not include a conductive shield portion. 
As illustrative, non-limiting examples, the USB receptacle 
may be the receptacle 132 of FIG. 1, the receptacle 230 of 
FIG. 2, the receptacle 302 of FIG. 3, the receptacle 508 of 
FIG. 5, or another receptacle. The USB receptacle is attached 
to the substrate to remain stationary with respect to the 
memory and the controller. 
A memory card structure may be formed around the 

memory, the controller, and the USB receptacle, at 1508. The 
memory card structure may have an edge connector portion 
having a shape and size form factor that is compliant with a 
memory card specification. The edge connector portion may 
enable access to a USB plug to form a connection to the USB 
receptacle. In a particular embodiment, forming the memory 
card structure may include assembling a shell that encloses 
the memory and the controller and that forms an opening to 
enable access to the USB receptacle. For example, assem 
bling the shell may include joining the shell top 316 and the 
shell bottom 318 of FIG. 3. In another embodiment, forming 
the memory card structure may include forming a top layer on 
the substrate, such as the top layer 410 on the substrate 408 of 
FIG. 4. 
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Referring to FIG. 16, a flow diagram of a particular 

embodiment of a method of selecting a host to communicate 
with a memory card having a USB interface is depicted and 
generally designated 1600. In an illustrative embodiment, the 
method 1600 may be performed by a device that is configured 
to couple to an external host via a USB interface and that is 
configured to couple to a memory card via a USB interface. In 
a particular embodiment, the method 1600 may be performed 
by the device 902 of FIG.9, the device 1002 of FIG. 10, the 
device 1102 of FIG. 11, or the device 1202 of FIG. 12 
A memory card may be received at a memory cardholder 

that is dimensioned to receive and hold a memory card having 
a shape and size form factor complying with a memory card 
specification, at 1602. As illustrative, non-limiting examples, 
the memory cardholder may be the cardholder 916 of FIG.9, 
the cardholder 1016 of FIG. 10, the cardholder 1116 of FIG. 
11, the card holder 1216 of FIG. 12, a card holder including 
the card edge guides 1312 and 1314 of FIG. 13, the card 
holder 1412 of FIG. 14, or another card holder. 
A connection of a first Universal Serial Bus (USB) con 

nector to a second USB connector may be detected, at 1604. 
The first USB connector may be coupled to a device control 
ler and the second USB connector may be coupled to a 
memory card within a memory card holder. 
A determination may be made whether an external host is 

coupled to the device controller, at 1606. In response to 
detecting the external host, at 1608, the device controller may 
be configured to enable the external host to access data stored 
at the memory card via USB commands, at 1610. In a par 
ticular embodiment, the external host is coupled to the device 
controller via a third USB connector. 

In response to not detecting the external host, the device 
controller may be configured to function as a host to the 
memory card, at 1612. In a particular embodiment, configur 
ing the device controller to function as the host enables the 
device controller to access data stored at the memory card via 
USB commands. 
Communication between the external host and the device 

controller and communications between the device controller 
and the memory card may comply with a USB communica 
tion protocol. The device controller may use pass-though 
USB signaling, as described with respect to FIG. 11, or may 
implement a USB On-The-Go (OTG) interface, as described 
with respect to FIG. 10, as illustrative, non-limiting 
examples. As a result, the device controller may enable com 
munications between the external host and the memory card 
without devoting processing resources for translation of com 
mands and data between different protocols. 

Referring to FIG. 17, an illustrative embodiment of a sys 
tem that can be used to enable access to a memory via a USB 
interface is depicted and generally designated 1700. The sys 
tem 1700 includes a device 1702 that includes a device con 
troller 1704 coupled to one or more memory cards having 
USB connectors, such as a representative memory card 1708 
having a USB connector, via a universal serial bus 1706. The 
representative memory card 1708 having the USB connector 
includes USB interface circuitry 1790 to communicate via the 
universal serial bus 1706. The memory card 1708 having the 
USB connector also includes a controller 1792 that is coupled 
to the USB interface circuitry 1790 and that is also coupled to 
a memory. Such as a memory array 1794. The memory array 
1794 may include one or more types of storage media such as 
a flash memory, a one-time programmable memory, other 
memory, or any combination thereof. In a particular embodi 
ment, the device 1702 may be the device 902 of FIG. 9, the 
device 1002 of FIG. 10, the device 1102 of FIG. 11, or the 
device 1202 of FIG. 12. In an illustrative embodiment, the 
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memory card 1708 having the USB connector may be any of 
the memory cards depicted in FIGS. 1-5. In addition, the 
memory card 1708 having the USB device is be held at a 
memory cardholder, such as any of the cardholders of FIGS. 
9-14. 

In a particular embodiment, the device controller 1704 
includes USB interface circuitry 1710 coupled to a direct 
memory access (DMA)/bus controller 1720. The device con 
troller 1704 also includes USB memory card interface cir 
cuitry 1740 that is coupled to the DMA/bus controller 1720. 
A processor core 1730, a random access memory (RAM) 
1722 and a read-only memory (ROM) 1724 are coupled to the 
DMA/bus controller 1720 via an internal bus. 

In a particular embodiment, the USB interface circuitry 
1710 includes USB electrical connectors 1712 coupled to 
input/output (I/O) buffers and latches 1714. The bus connec 
tors 1712 are further coupled to output driver circuitry 1716. 
The USB interface circuitry 1710 also includes a controller 
1718. In a particular embodiment, the USB interface circuitry 
1710 operates inaccordance with a universal serial bus (USB) 
protocol. For example, the controller 1718 may be pro 
grammed to receive USB protocol instructions and data from 
an external host device, such as the external host device.922 of 
FIG.9, the external host device 1022 of FIG. 10, the external 
host device 1122 of FIG. 11, or the external host device 1222 
of FIG. 12, via the USB electrical connectors 1712 that are 
coupled to a universal serial bus. The controller 1718 may 
include a hardware processor that executes instructions stored 
at an internal memory, Such as a read-only memory (not 
shown) to enable receipt and acknowledgment of USB 
instructions and data. 

In a particular embodiment, the processor core 1730 
includes an instruction cache 1732, a load/store unit 1734, an 
arithmetic logic unit (ALU) unit 1736, and a register file 
1738. The processor core 1730 may include, or may function 
substantially similarly to, an ARM core, as an illustrative, 
non-limiting example. For example, the processor core 1730 
may support a reduced instruction set computer (RISC) 
micro-architecture. The processor core 1730 may be config 
ured to retrieve data and executable instructions 1726 via the 
load/store unit 1734 from the read only memory 1724. The 
executable instructions 1726 may include instructions that 
are executable to run at least a portion of the host enable/ 
disable module 930 of FIG.9, the USB host interface 932 of 
FIG. 9, the USB On-The-Go interface 1034 of FIG. 10, the 
USB signaling 1138 between the USB device interface 1136 
and the USB host interface 1132 of FIG. 11, or any combi 
nation thereof. 

Alternatively, or in addition, at least some of the executable 
instructions 1726 may not be stored at the ROM 1724 and 
may instead be stored at the memory array 1794. The execut 
able instructions 1728 may be retrieved from the memory 
array 1794 and stored at the RAM 1722. The processor core 
1730 may be configured to retrieve the executable instruc 
tions 1728 from the RAM 1722 for execution. 
One or more executable instructions 1726 may be retrieved 

by the load/store unit 1734 and stored to the instruction cache 
1732. The instructions at the instruction cache 1732 may be 
scheduled and provided to one or more execution pipelines, 
such as an execution pipeline including the ALU unit 1736. 
The ALU unit 1736 may include dedicated circuitry to per 
form arithmetic and logic operations, such as addition and 
subtraction, AND, NOT, OR, exclusive-OR (XOR), other 
arithmetic or logic operations, or any combination thereof. 
The ALU unit 1736 may receive data from, and write data to, 
the register file 1738. The register file 1738 may include 
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16 
multiple memory cells that may provide high speed access to 
the processor core 1730 of data to be used for execution of 
instructions. 

In a particular embodiment, the processor core 1730 may 
be programmed to perform at least a portion of the method 
1600 of FIG. 16. For example, the processor core 1730 may 
be programmed to detect a connection of the memory card 
1708 having the USB connector to the USB memory interface 
circuitry 1740 and to determine whether an external host 
device is coupled to a USB connector that includes the USB 
electrical connectors 1412 of the USB interface circuitry 
1710. When the external host is detected, the processor core 
1730 may configure the device controller 1704 to enable the 
external host to access data stored at the memory card 1708 
having the USB connector via USB commands. When the 
external host is not detected, the processor core 1730 may 
configure the device controller 1704 to function as a host to 
the memory card 1708 having the USB connector via the USB 
memory card interface circuitry 1740. 
The USB memory card interface circuitry 1740 may 

include USB electrical connectors 1742, an output driver 
1744, and input/output buffers and latches 1746. The data bus 
connectors 1742 may include electrical connectors to enable 
electrical signal propagation via the universal serial bus 1706. 
The I/O buffers and latches 1746 may be configured to store 
data that is received via the DMA/bus controller 1720 to be 
transmitted via the universal serial bus 1706 using electrical 
signals at the USB electrical connectors 1742 that are gener 
ated by the output driver 1744. In addition, or alternatively, 
the I/O buffers and latches 1746 may store data values repre 
sented by electrical signals received at the USB electrical 
connectors 1742 via the data universal serial bus 1706, such 
as signals generated by the USB interface circuitry 1790 of 
the memory card 1708 having the USB connector. Alter 
nately, the device controller 1704 may provide an electrical 
connection between the USB electrical connectors 1712 and 
the USB electrical connections 1742 to provide a connection 
between the USB connectors allowing command and data 
transfer without processing by the device controller 1704. 

Although various components depicted herein are illus 
trated as block components and described in general terms, 
Such components may include one or more microprocessors, 
state machines, or other circuits configured to enable the 
disclosed data storage devices. Such as the memory card 101 
of FIG. 1, to perform the particular functions attributed to 
such components. For example, the USB interface 104, the 
controller circuitry 106, or both, of FIG. 1, may represent 
physical components, such as controllers, state machines, 
logic circuits, or other structures to enable the memory card 
101 to receive and respond to requests from a host device or 
from other external devices to access the memory 108. 

For example, the controller circuitry 106 of FIG.1 may be 
implemented using a microprocessor or microcontroller pro 
grammed to respond to data access commands received via 
the USB interface 104. In a particular embodiment, the con 
troller circuitry 106 of FIG. 1 includes executable instructions 
that are executed by a processor and the instructions may be 
stored at the memory 108. Alternatively, or in addition, 
executable instructions that are executed by the processor 
may be stored at a separate memory location that is not part of 
the memory 108, such as at a read-only memory (ROM) (not 
shown) at the controller circuitry 106. 

In a particular embodiment, the memory card 101 having 
the USB interface may be a portable device configured to be 
selectively coupled to one or more external devices. However, 
in other embodiments, the memory card 101 having the USB 
interface may be attached or embedded within one or more 
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host devices, such as within a housing of a portable commu 
nication device. For example, the data memory card 101 
having the USB interface may be within a packaged apparatus 
Such as a wireless telephone, personal digital assistant (PDA), 
gaming device or console, portable navigation device, or 
other device that uses internal non-volatile memory. In a 
particular embodiment, the memory card 101 having the USB 
interface includes a non-volatile memory, such as a flash 
memory (e.g., NAND, NOR, Multi-Level Cell (MLC), 
Divided bit-line NOR (DINOR), AND, high capacitive cou 
pling ratio (HiCR), asymmetrical contactless transistor 
(ACT), or other flash memories), an erasable programmable 
read-only memory (EPROM), an electrically-erasable pro 
grammable read-only memory (EEPROM), a read-only 
memory (ROM), a one-time programmable memory (OTP), 
or any other type of memory. 
The illustrations of the embodiments described herein are 

intended to provide a general understanding of the structure 
of the various embodiments. The illustrations are not 
intended to serve as a complete description of all of the 
elements and features of apparatus and systems that utilize 
the structures or methods described herein. Many other 
embodiments may be apparent to those of skill in the art upon 
reviewing the disclosure. Other embodiments may be utilized 
and derived from the disclosure, such that structural and 
logical Substitutions and changes may be made without 
departing from the scope of the disclosure. Although specific 
embodiments have been illustrated and described herein, it 
should be appreciated that any Subsequent arrangement 
designed to achieve the same or similar purpose may be 
substituted for the specific embodiments shown. This disclo 
sure is intended to cover any and all subsequent adaptations or 
variations of various embodiments. Combinations of the 
above embodiments, and other embodiments not specifically 
described herein, will be apparent to those of skill in the art 
upon reviewing the description. Accordingly, the disclosure 
and the figures are to be regarded as illustrative rather than 
restrictive. 
The Abstract of the Disclosure is submitted with the under 

standing that it will not be used to interpret or limit the scope 
or meaning of the claims. In addition, in the foregoing 
Detailed Description, various features may be grouped 
together or described in a single embodiment for the purpose 
of streamlining the disclosure. This disclosure is not to be 
interpreted as reflecting an intention that the claimed embodi 
ments require more features than are expressly recited in each 
claim. Rather, as the following claims reflect, inventive sub 
ject matter may be directed to less than all of the features of 
any of the disclosed embodiments. 
The above-disclosed subject matter is to be considered 

illustrative, and not restrictive, and the appended claims are 
intended to cover all Such modifications, enhancements, and 
other embodiments, which fall within the scope of the present 
disclosure. Thus, to the maximum extent allowed by law, the 
scope of the present invention is to be determined by the 
broadest permissible interpretation of the following claims 
and their equivalents, and shall not be restricted or limited by 
the foregoing detailed description. 
What is claimed is: 
1. A data storage device comprising: 
a memory cardbody dimensioned to house a memory and 

a controller, wherein the memory card body includes an 
edge connectorportion having a thickness that complies 
with a memory card specification, and wherein the edge 
connector portion includes a recessed portion, the 
recessed portion dimensioned to receive an external 
plug; 
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an electrical connector that is coupleable to a Universal 

Serial Bus (USB) plug and that is electrically coupled to 
at least one of the memory and the controller, wherein 
the electrical connector extends from the recessed por 
tion of the edge connector portion of the memory card 
body; and 

a shell comprising a first shell Surface having a first elon 
gated tapered portion that partially encloses the electri 
cal connector and a second shell Surface having a second 
elongated tapered portion, wherein at least one of the 
first shell surface and the second shell surface forms an 
insertion guide. 

2. The data storage device of claim 1, wherein the electrical 
connector does not extend beyond the recessed portion of the 
edge connector portion of the memory card body. 

3. The data storage device of claim 1, further comprising a 
shield that at least partially surrounds the electrical connector. 

4. The data storage device of claim3, wherein the shield is 
metallic. 

5. The data storage device of claim 3, wherein the shield 
has a shield length and a shield width, and wherein the shield 
length is larger than an electrical connector length of the 
electrical connector. 

6. The data storage device of claim 1, wherein the thickness 
complies with a miniSD flash memory card specification. 

7. The data storage device of claim 1, wherein the thickness 
complies with a microSD flash memory card specification. 

8. The data storage device of claim 1, wherein the electrical 
connector corresponds to an electrical connector of a USB 3.0 
micro-B receptacle. 

9. The data storage device of claim 1, wherein the memory 
card body has a form factor that substantially conforms to a 
Personal Computer Memory Card International Association 
(PCMCIA) specification. 

10. The data storage device of claim 1, wherein the elec 
trical connector corresponds to an International Society of 
Electrical and Electronic Engineers (IEEE) 1394 interface 
standard. 

11. The data storage device of claim 1, wherein the elec 
trical connector includes a six-circuit Firewire-type connec 
tOr. 

12. The data storage device of claim 1, wherein the memory 
card body includes a detent, the detent positioned to revers 
ibly contact an external plug upon insertion of the external 
plug into the recessed portion. 

13. The data storage device of claim 12, wherein the detent 
is spring-loaded. 

14. The data storage device of claim 1, wherein the thick 
ness substantially complies with a Personal Computer 
Memory Card International Association (PCMCIA) specifi 
cation. 

15. The data storage device of claim 1, wherein the thick 
ness substantially complies with a CompactFlash Type I 
specification. 

16. The data storage device of claim 1, wherein the memory 
card body has a form factor that substantially conforms to a 
CompactFlashType I specification. 

17. A data storage device comprising: 
a memory card structure including: 

an edge connector portion, wherein the edge connector 
portion has a thickness that complies with a memory 
card specification; and 

a shell comprising a first shell Surface having a first 
elongated tapered portion that partially encloses the 
edge connector portion and a second shell Surface 
having a second elongated tapered portion, wherein at 



US 8,414,333 B2 
19 

least one of the first shell surface and the second shell 
Surface forms an insertion guide, 

wherein the memory card structure includes a recessed 
portion, the recessed portion dimensioned to receive 
an Institute of Electrical and Electronic Engineers 
(IEEE) 1394 plug; and 

an electrical connector compatible with the IEEE 1394 
standard, wherein the electrical connector extends from 
the recessed portion of the memory card structure. 

18. The data storage device of claim 17, wherein the elec 
trical connector includes a signal contact that is affixed to the 
memory card structure at a first signal contact end of the 
signal contact, the signal contact being electrically conduct 
ing and configured to electrically couple to the IEEE 1394 
plug by reversibly deforming in response to a transverse force 
applied to a second signal contact end of the signal contact. 

19. The data storage device of claim 17, wherein the 
memory card structure includes a detent, the detent posi 
tioned to reversibly contact the IEEE 1394 plug upon inser 
tion of the IEEE 1394 plug into the recessed portion. 

20. The data storage device of claim 17, wherein the edge 
connector portion has a size form factor that complies with a 
Personal Computer Memory Card International Association 
(PCMCIA) specification. 
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